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REQUEST DISPATCH SYSTEM AND METHOD THEREFOR 

FIELD OF THE INVENTION 

This invention relates to a request dispatch system for assigning the 
operator of an available operator driven mobile unit to a user, and a method 
therefor. 

BACKGROUND OF THE INVENTION 

Taxis always have been and are increasingly becoming a still more 
important means of transport particularly in urban environments since, on the one 
hand, many commuters commute to work on public transport and therefore they 
do not have private means for travelling between destinations during work and, 
on the other hand, even if a commuter does have private means for travelling 
between destinations, he is often not inclined to travel in his own car due to 
traffic congestion, trouble finding parking, and the like. In theory, taxis are 
readily available, however, in practice, obtaining a taxi can be a time consuming 
and problematic matter both in the case of ordering a taxi over the phone and 
when trying to flag down a taxi. 

SUMMARY OF THE INVENTION 

In accordance with a first aspect of the present invention, there is provided 
a system for automatically assigning an operator of an available operator driven 
mobile unit to a user, the system comprising: (a) a plurality of portable user 
terminals each carried by a user and having a location detection device for 
deterrnining the user's location and a user interface for enabling its user to place a 
new user request and for providing him with at least an indication that the 
operator of an operator driven mobile unit has been assigned to him; (b) a 
plurality of operator terminals each installed in an operator driven mobile unit 



WO 99/44186 



2- 



PCT/IL99/001 1 1 



and each having a location detection device for determining the. location of its 
associated operator driven mobile unit and an operator interface for providing at 
least the details of the location of a user to whom its associated operator has been 
assigned and enabling an operator to acknowledge his assignment to a user; and 
(c) a control center for automatically assigning the operator of an available 
operator driven mobile unit to a user in response to a new user request placed by 
him in accordance with a prevailing assignment protocol. 

A request dispatch system of the present invention is effectively an event 
driven scheduler for automatically assigning operators of available operator 
driven mobile units to users in accordance with a prevailing assignment protocol 
notwithstanding that it is envisaged that the running of a request dispatch system 
be manually overseen in the case of extraordinary events. Thus, by virtue of the 
present invention, users are afforded the peace of mind that they can place a new 
user request at any location within a catchment area serviced by a request 
dispatch system to which they subscribe and that after he has received an 
indication of an assignment of an operator to him, the operator will arrive in due 
course. A user can optionally subscribe to a request dispatch system as a VIP 
user affording him higher priority during assignments of operators to users. 

A request dispatch system of the present invention can be implemented for 
enabling a user to place a user request for a wide range of services including inter 
alia to be picked up by a taxi, medical assistance, for example, after having been 
bitten by a snake, emergency care, for example, to rescue him if he is stranded by 
a roadside, and the like. Various assignment protocols are envisaged depending 
inter alia on the type of service required, the time of day, the day of week or 
month, the number of mobile units on duty, the frequency of new user requests, 
and the like for providing equitable treatment to both users and operators alike 
whilst complying with national or local legislation governing a service being 
provided. 
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A request dispatch service can preferably include an accounting module 
for handling all cost transactions on behalf of users whereby each user is 
periodically debited for his user requests. The actual cost in respect of a user 
request can vary according to different parameters, for example, time required to 

5 fulfill the user request, the day of week or time of day that it was placed, and the 
like. In the case of ordering taxis, each taxi driver can be automatically credited 
for taxi journeys and waiting periods during a particular period thereby 
facilitating safer, "cashless" taxis. In addition, it is envisaged that a taxi driver 
will spend more of each shift gainfully driving users since he is continually 

t o provided with a stream of new user requests in his vicinity. 

In accordance with a second aspect of the present invention, there is 
provided a method for automatically assigning an operator of an available 
operator driven mobile unit to a user, the method comprising the steps of: (a) 
enabling a user to place a new user request; (b) automatically assigning the 

1 5 operator of an available operator driven mobile unit to the user in response to his 
new user request in accordance with a prevailing assignment protocol; (c) 
enabling the operator to acknowledge his assignment to a user; (d) displaying at 
least an indication of the assignment of the operator to the user ; and (e) providing 
at least the details of the location of a user to the operator to whom he is assigned 

20 so that the operator can arrive at the user's location. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to understand the invention and to see how it may be carried out 
in practice, a preferred embodiment will now be described, by way of a 
non-limiting example only, with reference to the accompanying drawings, in 
25 which: 

Fig. 1 is a block diagram of a request dispatch system for automatically 
assigning an operator of an available operator driven mobile unit to a user in 
accordance with the invention; 
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Fig. 2 is a pictorial representation of a portable user terminal implemented 
as a cellular telephone like device for being carried by a user subscribing to the 
request dispatch service of Figure 1; 

Fig. 3 is a pictorial representation of an operator terminal implemented as 
5 a taxi meter like device for installation in a taxi associated with the request 
dispatch service of Figure 1 ; 

Fig. 4 is a pictorial view of a typical scenario of users subscribing to the 
request dispatch system of Figure 1 ordering taxis; and 

Fig. 5 is a flow diagram illustrating the operation of the request dispatch 
1 0 system of Figure 1 in accordance with an exemplary assignment protocol. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a request dispatch system 1 including a plurality of user 
terminals 2 each carried by a user and a plurality of operator terminals 3 each 
installed in an operator driven mobile unit. Both the user terminals 2 and the 

1 5 operator terminals 3 are in two-way communication with a control center 4 via a 
communication network 6. The design of an operator terminal 3 is dependent on 
the type of operator driven mobile unit in which it is to be installed, for example, 
a taxi, an ambulance, a roadside assistance vehicle, and the like. By way of 
non-limiting example, the request dispatch system 1 and an operator terminal 3 

20 are described hereinbelow in connection with users ordering taxis and for 
installation in a taxi, respectively. 

The control center 4 is constantly updated with new user requests placed 
by users on their user terminals 2 and the whereabouts and the availability of taxis 
and is responsible for assigning available taxi drivers to users wanting taxis in 

25 accordance with a prevailing assignment protocol. In addition, the control center 
4 is responsible for issuing of system messages to both users and taxi drivers for 
ensuring the smooth running of the request dispatch system 1. The control center 
4 also includes a database 7 with information regarding the users subscribing to 
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the request dispatch system 1 and taxi drivers and the taxis associated therewith. 
The information can include the name and photograph of each user and each taxi 
driver. The control center 4 still further includes an accounting module 8 for 
consolidating financial transactions in respect of user requests placed by a user 
and user requests responded to by taxi drivers. 

A user terminal 2 is under the control of a controller 9 having a Personal 
Identification Number (PIN) effectively corresponding to a telephone number. 
The controller 9 is connected a differential GPS receiver 11 for determining the 
location of a user from a Differential GPS base station 12. The controller 9 is 
connected to user interface 13 having pre-set keys, programmable keys, an 
alphanumeric keyboard and a display (see Figure 2). The controller 9 is also 
connected to a cellular transceiver 14 in two-way communication with the control 
center 4 for transmitting new user requests and information associated therewith 
thereto including inter alia the location of its user at the time of him confirming a 
user request and for receiving system messages therefrom. The system messages 
can be auditory in the form of recorded messages with fields which are suitably 
modified and/or visibly displayed and in the case of a user wanting to order a taxi 
can include inter alia: "Your request is being handled. Please wait.", "We are 
sorry. No taxis are available at this time. Please try again soon.", "Taxi TLN 
323 will pick you up in about 5 minutes. Please wait. ", and the like. The 
controller 9 is also connected to an interface device 16 for insertion into an 
interface device 23 provided in an operator terminal 3 installed in a taxi 
associated with the request dispatch system 1. The user terminal 2 is capable of 
being used as a normal cellular telephone irrespective of its capabilities in terms 
of the present invention. 

An operator terminal 3 is under the control of a controller 1 7 having a Taxi 
Licence Number (TLN) effectively corresponding to a telephone number and to 
which is connected a GPS receiver 18 for determining its location. The controller 
17 is connected to a cellular transceiver 19 in two-way communication with the 
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control center 4 for providing details of its location and availability thereto and 
for receiving system messages therefrom. The system messages can be auditory 
in the form of recorded messages with fields which are suitably modified and/or 
visibly displayed and in the case of a taxi driver can include inter alia: "Please 
note that a Type I assignment protocol is now being invoked"; "You are assigned 
to pick up User PIN 818 at the corner of 45 East and 5 North. Please 
acknowledge your assignment. "; "Your assignment has been confirmed Please 
pick up User PIN 818 at the corner of 45 East and 5 North"; "Please 
acknowledge your assignment within 30 seconds otherwise it will be assigned to 
another taxi", and the like. In addition, the controller 17 is connected to an 
operator interface 21 including pre-set keys and a touch screen 22 for displaying 
at least the location of the user to whom its associated taxi driver has been 
assigned (see Figure 3). The touch screen 22 can have a zoom control 22A for 
enabling a taxi driver to zoom in and out to display different map areas thereon 
typically ranging from about a few square hundred meters to a few square 
kilometers so that, on the one hand, a taxi driver can accurately pinpoint a user's 
location and, on the other hand, he can have a bird's eye view of, for example, the 
downtown of the city in which he is driving. The controller 17 is also connected 
to an interface device 23 for interfacing with the interface device 16 of an user 
terminal 2. After being assigned to a user, an operator terminal 3 is downloaded 
with the user's PIN whereupon it is locked to prevent its associated taxi driver 
picking up another ride until it is unlocked by insertion and withdrawal of the 
user terminal 2 bearing the user's PIN to which its associated taxi driver has been 
assigned. 

Different assignment protocols can be selectively invoked by the control 
center 4 affording various measures of control to a taxi driver over his 
assignments, however, which all require that a taxi driver acknowledge an 
assignment before an indication is transmitted to a user that a taxi driver has been 
assigned to him. Exemplary assignment protocols are as follows: A Type I 
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assignment protocol assigns the closest taxi driver to a user available within a 
given time period of say 30 seconds such that in most likelihood a taxi driver 
reasonably close to him will be assigned to him. A Type II assignment protocol 
takes into consideration whether a taxi driver has indicated that he is willing to be 
assigned to a user when assigning taxi drivers to users. A Type III assignment 
protocol assigns taxi drivers to users on a first come first served basis, namely, the 
first taxi driver to become available or indicate that he is willing to be assigned to 
a user will be assigned to that user. In Type U and m assignment protocols, a taxi 
driver indicates that he is willing to be assigned to a user by touching the user's 
location on a touch screen. A taxi driver may indicate that he is willing to be 
assigned to one or more users. Touching a user's location on the touch screen 
preferably displays a user's intended destination, if available. 

The request dispatch system 1 can also be programmed to cope with a 
myriad of situations which may occur, for example, debiting a user for user 
request which he placed and then cancelled before it was acknowledged or after it 
was acknowledged subject to different financial penalties. Still further, debiting a 
user for a user request which he placed and which he forgot to cancel before 
leaving the location at which he initiated the user request in which case, after a 
taxi driver has waited for a predetermined period, his operator terminal can 
automatically be unlocked so that he can pick up a new ride, and crediting the 

taxi driver therefor. 

In Figure 2, the pre-set keys include a TAXI-CALL key 24 for initiating a 
new user request for a taxi, a MEDI-CALL key 26 for initiating a new user 
request for medical assistance, an EMERGENCY CALL key 27 for initiating a 
new user request for emergency help, a GENERAL CALL key 28 for initiating a 
new user request for general help, a SEND key 29 for corrfirming a new user 
request and a CANCEL key 31 for canceling a new user request. The 
programmable keys can be programmed with addresses of frequently visited 
destinations, for example, a user's home, his office and the like. Such addresses 
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can be stored in the controller 9 or the database 7. A display 32 displays system 
messages and can also be employed for displaying additional information 
including inter alia the name of the taxi driver assigned to him, the TLN of his 
taxi, his estimated time to arrival, his photograph, and the like. 

In Figure 3, the pre-set keys includes a FREE FOR ALL RIDES key 32 
for enabling a taxi driver to indicate that he is prepared to be assigned to any user, 
a MANUAL SELECT key 33 for enabling a taxi driver to indicate that he wishes 
to selectively indicate users to whom he is willing to be assigned, an 
UNAVAILABLE key 34 for indicating that he is unavailable for assignment to a 
user; an ACKNOWLEDGEMENT key 36 for indicating that he acknowledges an 
assignment of a user assigned to him, a USER MISSING key 37 for indicating 
that he arrived at a user's location in accordance with his assignment however the 
user was no longer present, a SHORT TRIPS ONLY key 38 for indicating that he 
is willing to be assigned to short trips only, for example, less than 15. km, a 
LONG TRIPS ONLY key 39 for indicating that he is willing to be assigned to 
long trips only, a FARE RATE key 41 for indicating which fare rate is applicable, 
a PRINT key 42 for printing a receipt 43 on a printer 44, and a CANCEL key 45 
for canceling ah acknowledgement The operator interface 21 may also include 
additional numeric keys for inputting the amount of a fare, the length of time 
which he estimates it will take him to reach a user to whom he has been assigned, 
and the like. 

The operator interface 21 also includes scroll keys 46 for scrolling through 
different maps on the touch screen 22 possibly to show the locations of users who 
have recently initiated user requests such that a taxi driver is aware of the vicinity 
in which he is most likely to pick up a new ride. Also, users' locations can be 
color coded to reflect different parameters, for example, the distance between a 
user's location and his intended destination, for example, the location of a 
subscriber who has placed a user request for a taxi for a distance under 10 km can 
be shown in red whilst the location of a subscriber who has placed a user request 
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for a taxi over 35 km can be shown in blue. Depending on a particular 
assignment protocol, the locations of users to whom a taxi has been assigned are 
preferably erased from the touch screens of other available taxis so as to avoid 
cluttering them with redundant information. 

The operation of the request dispatch system 1 is now described with 
reference to Figures 4 and 5 for the assignment of two out of three taxis 313, 523 
and 745 currently on duty to two users SI and S2 having user PINs 4444 and 
8888, respectively, in accordance with the Type I assignment protocol described 
hereinabove. 

User SI presses the TAXI-CALL key on his user terminal to indicate that 
he wishes to order a taxi, presses a key programmed "home" indicating that he 
wants a ride home and presses the SEND key to confirm his user request which is 
then transmitted to the control center. A few seconds later, user S2 presses the 
TAXI-CALL key on his user terminal to indicate that he wishes to order a taxi 
and presses the SEND key to confirm his user request for a taxi which is then also 
transmitted to the control center. 

The control center logs their details including their locations and retrieves 
the user's personal details from the database and, at the same time, transmits the 
same message to both user Si's user terminal and user S2*s user terminal: "Your 
request is being handled. Please wait". The control center awaits the 
predetermined duration for a Type I assignment protocol, say, one minute, and in 
the meantime is updated with the location and whereabouts of the three taxis 3 13, 
523 and 745. Taxi 313 is currently available as is taxi 523 whist taxi 745 is 
currently unavailable since he has already picked up a user. The control center 
computes the distance between each of the users SI and S2 and the available 
taxis 313 and 523. In this case, taxi 313 is closer to both users SI and S2 than 
taxi 523 but since taxi 313 is closer to user SI than to user S2, he is assigned to 
user SI whilst taxi 523 is assigned to user S2. In addition, the control center 
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calculates the approximate time of arrival of each of the taxis , to their respective 
users. 

In respect of user SI and taxi 313, and as similarly applies to user S2 and 
taxi 523, the control center transmits the following message "You are assigned to 
pick up User PIN 4444, Please acknowledge your assignment " to taxi 313. The 
taxi driver of taxi 313 presses his ACKNOWLEDGEMENT key on his operator 
terminal whereupon the control center transmits the following message "Your 
assignment has been confirmed. Please pick up User PIN 4444" to him and 
transmits the user PIN 4444 to his associated operator terminal whereupon taxi 
313 is now unavailable to pick up another user other than user SI. At the same 
time, the control center transmits following message "Taxi TLN 313 will pick you 
up in about 5 minutes. Please wait " to user S 1 . On arrival of taxi 3 1 3 at user S 1 , 
he inserts his user terminal into the taxi's operator terminal to start the fare for his 
ride. He can then withdraw his user terminal from the taxi's operator terminal so 
that he can use it as a normal cellular telephone. On arrival at user Sl f s 
destination, the taxi driver presses the PRINT key on his operator terminal to 
print a receipt whereupon the fare is added as an item to user Si's monthly bill 
and the fare is credited to him. Lastly, the taxi's operator terminal transmits a 
signal to the control center that it is now available to be assigned to another user. 

Whilst the invention has been described in respect of a particular 
embodiment thereof; it will be appreciated that many variations, modifications 
and other applications of the invention may be made. For example, the interface 
between a user terminal and a mobile unit's operator terminal can be by way of 
any conventional interface means including either physical interface means or 
remote means. Also, instead of a GPS based implementation, other location 
detection technology can be equally employed. Similarly, instead of a cellular 
telephone based implementation, other network communication technology can 
be equally employed. 
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CLAIMS: 

1 . A system for automatically assigning the driver of an available operator 
driven mobile unit to a user, the system comprising: 

(a) a plurality of portable user terminals each carried by a user and 
having a location detection device for deterrnining the user's location and a 
user interface for enabling its user to place a new user request and for 
providing him with at least an indication that the operator of an available 
operator driver mobile unit has been assigned to him; 

(b) a plurality of operator terminals each installed in an operator driven 
mobile unit and having a location detection device for determining the 
location of its associated operator and an operator interface for providing 
at least the details of the location of the user to whom its operator is 
assigned and enabling an operator to acknowledge his assignment to a 
user; and 

(c) a control center for automatically assigning the operator of an 
available operator driven mobile unit to a user in response to a new user 
request placed by him in accordance with a prevailing assignment 
protocol. 

2. A system according to Claim 1 wherein an assignment protocol takes 
into consideration the distances between the users and operators when assigning 
operators to users. 

3. A system according to either Claim 1 or 2 wherein an assignment 
protocol takes into consideration the time at which operators are available to be 
assigned to a user when assigning operators to users. 
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4. A system according to any one of Claims 1 to 3 wherein an assignment 
protocol takes into consideration whether operators have indicated whether they 
are willing to be assigned to a user when assigning operators to users. 

5. A system according to any one of Claims 1 to 4 wherein an assignment 
protocol takes into consideration the priority of users when assigning operators to 
users. 

6. A system according to any one of Claims 1 to 5 wherein an assignment 
protocol is selectively invoked as a function of the frequency of new user 
requests. 

7. A system according to any one of Claims 1 to 6 wherein an assignment 
protocol is selectively invoked as a function of the number of available operator 
driven mobile units on duty. 

8. A system according to any one of Claims 1 to 7 wherein an assignment 
protocol is selectively invoked as a function of time. 

9. A system according to any one of Claims 1 to 8 wherein users 1 locations 
associated with new user requests are displayed on at least some operator 
terminals associated with operator driven mobile units within a predetermined 
radius of their locations. 

10. A system according to Claim 9 wherein user requests are color coded for 
providing information in respect thereof to an operator. 
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11. A system according to Claim 9 wherein a user's location is deleted from 
operator terminals of operator driven mobile units whose operators are not 
assigned to the user after assignment of an operator to him. 

5 12. A system according to any one of Claims 1 to 11 wherein a user is 
provided with information regarding the identity of the operator assigned to him. 

13. A system according to any one of Claims 1 to 12 wherein a user is 
provided with information regarding the mobile unit driven by the operator 

l o assigned to him. 

14. A system according to any one of Claims 1 to 13 wherein a user is 
provided with an estimated time of arrival of the operator assigned to him. 

15 15. A system according to any one of Claims 1 to 14 wherein an operator is 
provided with information regarding the identity of the user to whom he is 
assigned. 

16. A system according to any one of Claim 1 to 15 wherein an operator is 
20 provided with information regarding a new user request 

17. A system according to any one of Claims 1 to 16 for assigning a taxi 
driver to a user. 

25 18. A system according to Claim 17 wherein a taxi driver is provided with 
information regarding a user's desired destination. 
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19. A system according to Claim 17 wherein a taxi driver is precluded from 
being assigned to a user whose location is beyond a predetermined distance from 
him. 

20. A system according to Claim 17 wherein a user is debited in respect of 
his new user requests and a taxi driver is credited in respect of user requests 
responded to by him. 

21. A system according to any one of Claims 1 to 20 for assigning a 
paramedical trained person to a user. 

22. A system according to any one of Claims 1 to 21 for assigning a 
roadside assistance technician to a user. 

23. A user terminal for use in a system according to any one of Claims 1 to 
22 and comprising a location detection device for determining the location of a 
user carrying same and a user interface for enabling its user to place a new user 
request and for providing at least an indication that an operator of an available 
operator driven mobile unit has been assigned to him. 

24. A user terminal according to Claim 23 wherein said user interface 
enables a user to place a new user request for a taxi. 

25. A user terminal according to either Claim 23 or 24 wherein said user 
interface enables a user to input information regarding his desired destination. 

26. A user terminal according to any one of Claims 23 to 25 wherein said 
user interface enables a user to place a new user request for medical assistance. 
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27. A user terminal according to Claim 26 wherein said user interface 
enables a user to input information regarding the type of medical assistance he 
requires. 

28. A user terminal according to any one of Claims 23 to 27 wherein said 
user interface enables a user to place a new user request for roadside assistance. 

29. A user terminal according to any one of Claims 23 to 28 wherein said 
user interface enables a user to cancel a new user request. 

30. A user terminal according to any one of Claims 23 to 29 and farther 
comprising interface means for interfacing with an operator terminal for 
accounting purposes in respect of new user requests placed by him. 

31. A user terminal according to any one of Claims 23 to 30 implemented as 
a cellular telephone-like device and being capable of being used as a normal 
cellular telephone. 

32. An operator terminal for use in a system according to any one of Claims 1 
to 22 and comprising a location detection device for determining its location and 
an operator interface for providing at least the details of the location of a user to 
whom its associated operator has been assigned and enabling an operator to 
acknowledge his assignment to a user. 

33. An operator terminal according to Claim 32 wherein said operator 
interface enables an operator to indicate that he is available to be assigned to all 
users. 
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34. An operator terminal according to either Claim 32 or 33 and wherein said 
operator interface enables an operator to indicate that he wishes to selectively 
indicate to which users he is willing to be assigned. 

5 35. An operator terminal according to any one of Claims 32 to 34 wherein 
said operator interface enables an operator to indicate that he is unavailable to be 
assigned to a user. 

36. An operator terminal according to any one of Claims 32 to 35 wherein 
I o said operator interface enables an operator to indicate that he is only willing to be 

assigned to either short or long trips. 

37. An operator terminal according to any one of Claims 32 to 36 wherein 
said operator interface enables an operator to cancel an acknowledgement of a 

1 5 user request. 

38. An operator terminal according to any one of Claims 32 to 37 wherein 
said operator interface enables an operator to print a receipt in respect of a taxi 
ride. 

20 

39. An operator terminal according to any one of Claims 32 to 38 wherein 
said operator terminal enables an operator to scroll through different vicinities on 
a display showing the locations of users. 

25 40. An operator terminal according to any one of Claims 32 to 39 wherein 
said operator interface includes a touch screen enabling an operator to indicate 
the location of a user thereon to whom he is willing to be assigned. 
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41 . An operator terminal according to any one of Claims 32 to 40 and further 
comprising an interface means for interfacing with a user terminal for accounting 
purposes in respect of new user request responded to by him. 

42. An operator terminal according to any one of Claims 32 to 42 
implemented as a taxi-like meter and being capable of being used as a taxi meter. 

43. A method for automatically assigning an operator of an available operator 
driven mobile unit to a user, the method comprising the steps of: 

(a) enabling a user to place a new user request; 

(b) automatically assigning the operator of an available operator driven 
mobile unit to the user in response to his new user request in 
accordance with a prevailing assignment protocol; 

(c) enabling the operator to acknowledge his assignment to a user; 

(d) displaying an indication of the assignment of the operator to the 
user; and 

(e) providing at least the details of the location of a user to the operator 
to whom he is assigned so that the operator can arrive at the user's 
location. 
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